Abstract -This paper consider t h e use of Newton's identities for establishing properties of cyclic codes. T h e m a i n tool is to consider these identities as equations, a n d t o look for the properties of t h e solutions.
First these equations have b e e n considered as necessary conditions for establishing non existence properties of cyclic codes, such as t h e non existence of codewords of a given weight.
T h e properties of these equations are studied, a n d t h e properties of t h e solution t o t h e algebraic system a r e given, The m a i n t h e o r e m is t h a t codewords i n a hamming s p h e r e a r o u n d a given word c a n be characterized b y algebraic conditions. This theorem enables t o describe t h e minimum codewords of a given cyclic codes, by algebraic conditions. T h e equations are solved using t h e Buchberger's algorithm for computing a Groebner basis.
Examples are also given with alternant codes, a n d with a non linear code.
I. INTRODUCTION
We consider words of length n over GF(q), n being prime to q . A primitive root cy is fixed. The word c = (CO,. . . , cn-l) is identified with the polynomial co+clX+. . .+c,-lXn-' mod 
GENERALIZATION TO ALTERNANT CODES AND
OTHER Cyclic codes are the easiest to deal with, because of the many indeterminates which are zero in the system Sc(w).
However the theorem easily generalize to other codes, as long as we are able to define these codes by algebraic conditions on the coefficients of the Fourier transform of codewords. DEFINITION Let C be a code in GF(q')" (or GF(q)"). If there exists 1 polynomials in n variables PI,. . . ,PI, such that, for all c E GF(q')" (or GF(q),) , c belongs to G if and only if Pi (Ao,. . . , & -I ) = . . . = ~( A o , . . . , A , -I ) = 0, where A = 4(c), then the code has a spectral definztzon. The polynomials PI , . . . , Pl are the code spectral equations.
Our result, which is a generalization of a case of a cyclic code [3] , is the following theorem:
THEOREM Let C be a code defined by the spectral equations 
The alternant code Ak (cy, 3) is the GF(q)-subfield sub-code of GRSk (cy, Q). We show how the alternant codes when TJ is the set of n-th root of unity, where are defined with spectral equations. Next, we consider the Preparata code of length 15 can be defined (Blahut) by spectral equations. The code is binary, of length 15, and its codewords satisfy Ai = 0, A3A5 = 0, (A: -l ) ( A ; -1) = 0.
which are spectral equations. This example is worked out.
